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ipT) Abstract 

Data are added invisibly to the active video component of a television signal by a modulated carrier. The data, upon rec- 
overy, may be used for numerous purposes, including network signaling, data transmission (18), program identification, remote 
machine control, broadcast verification, and signal quality detection and measurement. 
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B ROAD CAST VERIFICATION SYSTEM 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention generally relates to an arrange- 
ment for, and a method of, processing proprietary data 
on the active video component of a television signal,, and 
on a plurality of lines of a picture to be displayed 
on a viewing screen of a television receiver, in a man- 
ner substantially invisible to a viewer, and, more par- 
ticularly, to an arrangement for, and a method of, auto- 
-atically identifying and verifying the airing of tele- 
vision broadcast programs, especially commercials. 

2. Description of Related Art 

It is known to automatically identify and 
verifv the broadcast of television programs, such as 
first-run or syndicated feature programs and commer- 
cials, by replacing the active video component of a 
preselected scan line of a picture with a digital code 
-.vhich uniquely identifies the program. U.S. Pat. Nos . 
4,347,904 and 4,639,779 teach that the identifying code 
is inserted on scan li.ne 20 of a television picture. 
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the identify ii-'^ 
, , 805,020 teaches that th 
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,3 actuaU. Visible to a view ^ 
Hence, the use of ii- ^° ^ picture actually 

. .„„ Signal does not a y degraae 
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the picture on - ^^oaram verification 
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-ste^ are general ^^^^^^ ^^^,,„^,.e. scan line 
^„.,cse. the '^^^ ,,,e has not proven to 

„ contain the ident.fi ^^^^^^.^ It is possible 

« altogether ^^cses, thereby li»it- 

„ use line 20 or 22 identification code, 

•lahle room to insert tne 
in, the available ^^^^^ i^tonnation. 

„1L as other program-reia whether 
as well as 'J ^ .asilY strippable. 

.so. the identif.n,^e iS^e^^^^^^^^ _ 

^""tfio::-----""^ 

e.S-r by a J." .j,,st station to reiJ." 

c « network broadcast 
the ability of a ne ^ articular programs, 

..dit an affilia«- °^ ^ 

...ecially verification systems 

° cTsub-audible codes in the audio sig- 

involve the use _ j.^. Nos. 4,931,371 and 

„al, for example, see O.S. 



wo 92/19073 



PCr/US92/03029 



-3- 

4,945,412, as well as the use of pattern recognition 
techniques; for example, see U.S. Pat. Nos. 4 , 230 ,990 ; 
4,450,531; 4,739,398 and 4,843,562. 

Aside from broadcast verification systems, 
it is known to combine other signals with television 
signals. For example, U.S. Pat. No. 4,647,974 encodes 
a trigger signal in the active video portion of a tele- 
vision signal in order to automatically insert local 
station information, such as call letters or a logo, 
into network supplied material; such as promotional 
announcements- U.S. Pat. No. 4,783,699 encodes textual 
information into the horizontal synchronizing pulse of 
a television signal. 

U.S. Pat. No. 4,051,532 encodes auxiliary signals, e.g., 
sub-titles for the hearing impaired, special notices, 
etc. onto the television signal . U.S. Pat. No. 4,807, 031 
encodes control data onto the television signal for 
remotely controlling interactive devices, e.g., educa- 
tional aids or action toys, located in viewers' homes 
or schools. 
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Invention 
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2 . Features of the Invention 
In keeping with these objects, and ethers 
which will become apparent hereinafter, one feature 
of this invention resides, briefly stated, in a method 
of, and an arrangement for, processing proprietary 
data, especially program identification and verifica- 
tion data, with a television signal which convention- 
ally has an active video component and a timing com- 
ponent for each line of a picture to be displayed on a 
viewing area of a television receiver. 

A carrier signal is generated in timed rela- 
tion to the timing component of the television signal. 
A data signal indicative of the data to be processed 
is also generated. The carrier signal and the data 
signal are modulated together in timed relation to the 
timing component of the television signal to form a 
data-modulated signal having a low amplitude in a 

range from 0.1 to 2.5 IRE. The low amplitude may be a fixed 
value, or a variable value that changes in said range. 

The data-modulated signal is then added to 

the active video component of the television 
signal to form an encoded composite signal on a plurality of 
lines of the picture. The encoded composite signal is 
subsequently transmitted to the receiver for display- 
ing the picture on the viewing area. 
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It will be appreciated that the use of mul- 
tiole lines to transmit a single bit of information 
inherently provides for more system reliability and 
more immunity to decoding errors. The identification 
code is thus spread over many lines and over, many 
fields, and is much harder to be stripped to compromise 
overall system security. Sufficient room exists for 
other information to be transmitted, such information 
including the time and date of the program transmis- 
sion, network and. local affiliate identification in- 
formation, as well as control signals to control equip- 
ment at a local affiliate station, or peripheral acces- 
sories located adjacent television receivers in viewers' 
homes, schools, or the like. 

The novel features which are considered as 
characteristic of the invention are set forth in par- 
ticular in the appended claims. The invention itself, 
however, both as to its construction and its method of 
operation, together with additional objects and advan- 
tages thereof, will be best understood from the follow- 
ing description of specific embodiments when read in 
connection with the accompanying drawings. 
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DETAILSD DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, reference num- 
eral 10 generally identifies a conventional television 
camera for generating a television signal having video, 
audio and timing components. The video component com- 
prises video material, such as a program, a 
commercial, or other form of video information, for 
transmission by a television network to a plurality of 
local stations and-, in turn, to a multitude of television receivers. 

The video component forms a picture composed 
of multiple lines on a viewing screen at each receiving 
station. The timing component includes horizontal H 
and vertical V synchronizing signal components, as well 
as horizontal and vertical beam blanking B components. 
As is well known, the vertical beam blanking components 
blank a scanning electron beam of a cathode ray tube at 
each receiver during the re-trace or vertical 
blanking interval of the beam. The television signal 
is transmitted at a field rate whose frequency of trans- 
mission is specified by governmental authorities. ' At 
the. completion of each field, a vertical blanking sig- 
nal blanks the scanning beam,, and the scanning beam 
then re-traces to start the subsequent field. Two such 
fields constitute a frame of the picture on the screen. 
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home viewer peripheral equipment, e.g 



interactive 



games, printers, computers, etc. 



The data is composed of alphabetic and/or 



numerical characters, preferably an 8-character alpha- 



numeric 



ISCI 



code . 



Each character is prefer- 



ably encoded as 6 bits. 



As explained in greater 



detail below, the picture field is composed of multiple 
lines, e.g., about 240 lines, in the main body of the 
picture which lies within the direct line of sight of 
a viewer. The field is subdivided into multiple data 
cells. For example, if each data cell comprises about 
60 lines, then each field is divided into four data 
cells. Each data cell is used to generate one bit of 
data. In the preferred embodiment, the data rate is 
240 baud, and 30 characters per second are transmitted. 

The data may be loaded into the encoder 14 iix • 
digital form by keyboard entry at a computer terminal 20. 
The terminal 20 can be stand-alone data terminal which ccirrnunicates with 
the telephone irodem 21, or may be connected to a host cc^nputer 22 to which 
other computer terminals 20, for other . encoders are connected. 
The. host computer 22 essentially serves as a large data 
base to and from which data from the terminal 20 is 
transmitted and received over data bus 24 • The host 
computer 22 is connected by a telephone and modem link 
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The carrier signal from the generator 3 4 
and the formatted data signal from the microprocessor 
32 are fed to a modulator 35. A line pair signal H/2, 
whose frequency is half the frequency of the hori- 
zontal synchronizing signal, is also fed to the modu- 
lator 36. The modulator is preferably a phase shift 
keving (PSK) modulator composed of two programmable 
inverters, for example, exclusive-OR gates. As shown 
in FIG. 4, a first gate 38 is fed with the line pair 
signal and the carrier signal, thereby producing a 
phase-switched output signal whose phase is inverted 
by ISC at an H/2 rate, i*e., every two lines. This 
output signal is fed together with the formatted data 
signal to a second gate 4 0 where the data-modulated 
output signal has a phase that is inverted by 18 0° on 
a line-by-line basis. 

The data-modulated output signal is fed to a 
low pass filter 42. Preferably, the filter is an elliptic 
(Cauer) filter having a 2.2 iMHz passband and a filter 
"zero" at 3.58 MHz to eliminate contamination 
of the video signal's color sub-carrier by 
second harinonic products of the data-modulated signal. 

The filtered signal is next fed to a blanking 
circuit 44 wherein the blanking signal B from the micro- 



« 
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Nexr,.the low amplitude data-modulated signal 
and the television signal are added together to form a 
composite signal in a summing circuit 48 which is ad- 
vantageously emjDodied as a high-ohmage resistor, e.g., 
10k -TL. This large value resistor provides -isolation 
and attenuation which is particularly useful in the 
event that a large unwanted signal suddenly appears on 
-he data input line due to system failure- The resistor 
will attenuate the large unwanted signal to a smaller, 
safer value to protect the system. 

The low amplitude data-modulated signal is 
added to the active video component of the television 
signal. After transmission of the composite signal, the 
data-modulated signal is present on a plurality of lines 
of the picture displayed at a viewing screen of each 
receiver within the direct line of sight of a viewer. 
The data-modulated signal which is spread over the plural 
ity of lines in the main body of the picture is substan- 
tially invisible to the viewer due to its low amplitude, 
its timed relation to the horizontal synchronizing signal 
rate, and the inherent integration and resolution char- 
acteristics of the hoiman eye. Of course , the data-m.odu- 
lated signal could be spread over any predetermined 
number of lines, or over each and every line, of the 
picture. 
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A synchronization separator 66 in a decoder, 
arrangement 6 8 generates horizontal and .vertical syn- 
chronizing signals V from the received composite 
television signal* These synchronizing signals are 
used to synchronize the microprocessor 60 and the 
decoder arrangement 68. " 

A clock regenerator and auto-phasing circuit 
70 is analogous to the carrier generator 3 4 of FIG. 1. 
The frequency control signal of the microprocessor 6 0 
is fed to the circuit 70. A programmable low noise 
frequency synthesizer is used to provide a stable clock 
.signal that is timed in relation to the horizontal syn- 
chronizing signal. This clock signal is used for svn- 
chronous demodulation of. the data-modulated signal and 
is fed to a pair of demodulators 12, 74. 

A bandpass transversal filter 75 is used to 
eliminate problems of non-linear phase or group delay 
response. In the preferred embodiment, the filter 7 5 
has a 1.79 MHz passband and a filter "zero" 
at 3.5 8 MHz to reduce chrominance-co-data crosstalk 
with a color sub-carrier of the television signal. 



PCT/LS92/03029 

WO 92/19073 

''^'t, 74 are identical ir. 
d are each =cnnec«d tc fne outpu- o. .-e 
.^c.i.. - ^ are e.nc«=nous demodulators =o=- 

- dcubXe-balanced modulators. The out- 
structed around acuole ^ ..speotively . 

- - - roLllls and .a.ple-and-nold su. 

Circuits /6, '8 ,™^iif^er which is re-set 

1= an ooerational ampli^-e 
integrator is an . 

lines at an H/2 rate (7.8 » ^ . 

every two lines sample-ana- 

line intearation period, eac. 
of this two-line m ^.^^^j. 

^« activated to sample une . 
hold subcircuit IS acti 

respective integrator- 
achieved by its respe tends to can- 

. The use of an H/2 mtegra^or 

•,eo-related signals demodulated m c.. 

data-.odulated signal 
^ -A The ohase of tne ^ 

; .diacent lines. The data-moau- 
J 180" on ad-jacenv- 
is reversed by ^^^^ ^t,e same 

A ^-v,^a clock signal aiWAv 

lated 

signal ana ..^^ 3 results in 

,hase relationship in an, line pair^ ^^^^^ ^^^^^ 

a net charge to tn - ^^^^ ^^^^^1 

, ,f the demodulated signal wii 
content of tne ^er^od due to the 

T?n*» intearation ?er-u 
across each two-lme - ^e^ersal. Bach 

follow the pnase 

" , „^ the demodulated signal. 

185 cycles of the 



wo 92/19073 



PCT/US92/03029 



-19- 

The outputs of the subcircuits IS, 73 are 
respectively fed to bit cell integrator subcircuits 
and sample-and-hold subcircuits 80^ 82, which again 
are identical in function. Each subcircuit 80, 3 2 
adds' extra correlation over a data cell which, as 
previously noted, is approximately 60 television lines 
at 240 baud. This results in a reduction in the video 
interference with the low level data-nodulated carrier. 
Each sample-and-hold subcircuit 80/ 8 2 samples the peak 
signal achieved at the end of each data cell, that is, 
after every 60 lines. 

The subcircuit 80 is connected to a Scbjiiitt 
trigger circuit 84 which is essentially an analog-to- 
digital converter. The circuit 84 converts the bi- 
polar analog signal present at the output of circuit 
80 to a digital signal for conveyance to the niicroproces- 
scr 6 0 which is then operative to interpret the digital 
signal as data, i-e., the data that was originally 
entered at computer terminal 20. 

The circuits 70, 74, 73, 82 
are operative for providing quadrature demodu- 
lation of a suppressed carrier. An error signal derived 
from circuits 74, 78, 82 is fed along a feedback loo? 
and is used as an auto-phasing signal to correct the 
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but can also describe if a broadcast ran in its en- 
tirety, or if any significant technical problem, e-g., 
audio or video signal breakup, occurred during the broadcast. 

Immediate feedback of all station clear- 
ances of network programming could also be 

obtained and would be use- 

ful in determining station compensation and resolving 
program clearance issues. 

In addition to encoding identification data 
on all broadcasts, a network identification signal and 
the time and date of each broadcast may be encoded on 
all material transmitted across a network, thereby 
croviding the network with the ability to positively 
identify video material that has been reproduced, re- 
broadcast or sold without approval. Encoding could 
be implemented on inter-company feeds, or between news 
bureaus and headquarters. 

In another implementation, special remote 
control signals can be encoded on the television signal 
to all network affiliate stations for the control of 
station equipment/ e.g., graphics devices, routers, 
or tape machines. In addition, commercial appli- 

cation existing today that utilize .television's 
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It will be understood that each of the ele- 
ments described above, or two or more, together, also 
mav find a useful application in other types of con- 
structions differing from the types described above. 

While the invention has been illustrated and 
described as embodied in an arrangement for and method 
of orocessing data, especially for identifying and veri- 
fving airing of television broadcast programs, it is 
not intended to be limited to the details shown, since 
various modifications and structural changes may be 
made without departing in any way from the spirit of 
the present invention. 

.Without further analysis, the foregoing will 
so fully reveal the gist of the present invention that 
others can, by applying current knowledge, readily 
adapt it for various applications without omitting 
features that, from the standpoint of prior art, fairly 
constitute essential characteristics of the generic or 
specific aspects of this invention and, therefore, such 
adaptations should and are intended to be comprehended 
within the meaning and range of equivalence of the fol- 
lowing claims. 

' ;vhat is claimed as new and desired to be pro- 
tected by Letters Patenr is set forth in the appended 
claims . 
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2. The method according to claim 1, where- 
in the timing component includes a horizontal scan 
line frequency, and wherein the step of generating 
the carrier signal includes generating the carrier 
signal with a frequency that is an integer multiple 
of the horizontal scan line frequency. 

3. The method according to claim 1, where- 
in the step of generating a data signal includes cod- 
ing the data signal with identifying data related to 
transmission of the television signal. 

4. The method according to claim 3, where- 
in the identifying data include a program identifying 
signature and time-and-date broadcast information. 

5. The method according to claim 1; and 
further comprising the step of adjusting the low 
amplitude of the data-modulated signal to a fixed 
magnitude within said range. 

6 - The method according to claim ; and 
furt.her comprising the step of adjusting the low amp- 
litude of t.he data-mc -ulated signal to a variable 
macnitude within said range. 
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12. An arrangement for processing data with 
a television signal having an active video component 
and a timing component for lines of a - picture to 
be displayed on a viewing area of a television receiver, 
comprising: 

(a) means for generating a carrier signal in 
timed relation to the timing component of the tele- 
vision signal; 

(b) means for generating a data signal indica- 
tive of the data to be processed; 

(c) means for modulating the carrier signal 
and the data signal in timed relation to the timing com- 
ponent of the television signal to form a data-modulat- 
ing signal having a low amplitude in a range from 0.1 

to 2.5 IRE; 

(d) means for adding the data-modulated signal 
to the active video component of the television 
signal to form an encoded composite signal on a 
plurality of lines of the picture; and 

(e) means for transmitting the encoded compo- 
site signal to the receiver for displaying the picture on 
the viewing area, said data-modxilated signal on. said plurality of 
lines of the picture being substantially invisible to a 
viewer of the picture due to said low amplitude. 
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19. The arrangement according to claim 12; 
and further comprising means for receiving the trans- 
mitted composite signal, means for demodulating the 
received composite signal in timed relation to the 
modulating rreans to extract the data signal fr.om the 
demodulated composite signal, and means for processing 
the data signal to form the data. 

20. The arrangement according to claim 19; 
and further comprising means for digitally formatting 
the data by combining multiple lines of a field of the. 
picture to constitute a single bit of information, by 
combining multiple bits to constitute a single charac- 
ter, and by combining multiple characters to constitute 
the data, 

21. The arrangement according to claim 20, 
wherein the field includes multiple data cells, each 
composed of said multiple lines, each data cell con- 
taining different information. 

22. The arrangement according to claim 19, 
wherein the processing means includes means for storing 
the data signal for subsequent reference. 
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2 4 . An arrangement for decoding data en- 
coded on a data-modulated signal that is transmitted 
together with, and on multiple lines of, a television 
signal, comprising: 

(a) means for receiving the transmitted data- 
modulated signal and the television signal on a tele- 
vision receiver having a viewing area on which a multi- 
line picture is displayed,, said data-modulated signal 
on each line of the picture having a low amplitude in 

a range from 0.1 to 2.5 IRE to render the data-modulated 
signal substantially invisible to a viewer; and 

(b) means for demodulating the transmitted 
signals to extract therefrom a data signal indicative 
of the encoded data. 

25. The arrangement according to claim 24; 
and further comprising means for storing the data signal 
for subsequent reference- 

26. The method according to claim 2; and further 
comprising the step of varying the carrier signal frequency. 
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32. The apparatus set forth in claim 27 wherein 
said means for generating a modulated carrier includes 
means for varying the frequency of the said carrier. 

33. Apparatus for decoding a television signal 
including an auxiliary signal occurring in active portions 
of the baseband composite signal, said auxiliary signal 
modulating an auxiliary carrier and conveying information 
corresponding to the digital data wherein each respective 
bit of said data occupies at least the active portion of 
aline interval, said apparatus comprising ; 

means for receiving said television signal and 
translating it to said baseband; 

means responsive to said baseband signal for 
demodulating said auxiliary carrier to produce a demodulated 
auxiliary signal; and 

means for integrating said demodulated auxiliary 
signal over internals occupied by respective said bits to 
provide said digital data. 

34. The apparatus set forth in claim 33 wherein 
said means for integrating said demodulated auxiliary signal 
over intervals occupied by respective said bits, includes 
means for aggregating said bits into digital words. 

35. The apparatus set forth in claim 33 wherein 
said means for integrating said demodulated auxiliary signal 
includes means for aggregating and recording said bits for 
subsequent retrieval. 
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